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TECHNOLOGY, NON-MARKET ACTIVITIES, AND HOUSEHOLD PRODUCTIVITY
I. The Relevance of Household Studies and Non-Market Production
Traditionally, the household has been conceived as a
consumption unit, and there has been a sharp separation between
production occurring in the market and consumption in the home.
In 1934, with the publication of Economics of Household Production,
Margaret Reid broke new ground in bringing to light the limitations
of this dichotomy between household and market activities, and in
demonstrating the economic importance of the family. 2/
It is by now agreed by anthropologists and many economists
that while households in all societies are units of reproduction and
consumption, rural households in the subsistence economies of most
developing countries are also the primary units of production and
social interaction, "a sort of basic, communal, multi-purpose socio-
economic unit".
At this point, it is useful to define what is meant by house-
hold production. Although the definitions are many and varied, for
purposes of discussion household production can be defined as the
totality of all market and non-market productive activities performed
....2
by all members of the household. Market activities include production
and sale of cash crops, wage labour, etc. Non-market activities include
(a) productive domestic activities (child care, processing and prepar-
ation of food for consumption, cooking, provision of fuel and water,
making and care of clothing, etc.) and (b) informal income-generating
activities (care of food crops and sale of surplus, production of handicrafts,
home industries, marketing).
4. Household produttdon and household organization are character-
ized by the division of labour or specialization between different members
of the household. Although cultural differences are extremely important,
certain aspects of the division of labour between men and women tend to
be consistent amongst traditional rural households in anumber of developing
countries. This division of labour "which constitutes the basic principle
of economic and social development, has its origin in sexual differentiation"
1. Thus, women have major responsibility for all domestic activities and
a large proportion of informal income-generating activities as described
above. In addition, however, rural women in many developing countries
also play a significant role in some market activities, eg. cash crop agriculture
This sector is characterized by a division of labour which gives men primary
responsibility for preparation of the land, including brushing and felling,
clearing and plowing of the land, and women primary responsibility for
planting, weeding, harvesting, storage and preparation of food.
5. The process of economic development, according to T. Paul Schultz,
....3
generally involves "the transfer of productive functions from small
diversified and self-sufficient family units to larger, more specialized
production units that are increasingly dependent upon the market for
both purchase of inputs and sale of outputs". §! This very transformation
however, can significantly alter the allocation of household resources,
including income and time, not only between market and non-market activities,
but also amongst non-market activities. In doing so, economic development
generally, and technological innovation specifically, alter the roles
of women, as the primary human agents of non-market activities.
6. It is now beginning to be recognized that non-market activities
loom "large in the real welfare of most poor people and constitute a
significant source of external economies and diseconomies that should be
weighed by policymakers". Ironically, however, rarely does the planning
of development programs concern itself with increasing productivity of
non-market activities. 21 For example, the predominant focus of technology
in agriculture has been on cash crops rather than subsistence food crops.
This was a rational and reasonable decision, taking into account the
critical need for increased income from increased yields. However, this
does not imply that subsistence food crops should continue to be ignoredb
especially in view of the fact that the latter are important in terms of
family nutrition and that surpluses are often marketed and increase house-
hold income. Moreover, very little technology has been applied to the
whole range of informal income-earning activities. Finally, the various
....4
"software" components of technology, including training, extension, and
credit have generally been directed towards men, not women. As a result
of this bias, it has been argued that productivity in the non-market
(generally female) range of activities has been low. IV
Just as the "transformation" of agriculture, as perceived by
T. W. Schultz, has been and continues to be of critical importance to
the welfare of rural people, it seems that the time is now ripe to also
consider productivity of non-market activities. This is particularly
crucial if one acknowledges the importance of human capital development
(eg. nutrition, education) which, in the early years of a child's life,
and especially in developing countries, is largely the result of inputs
at the household level and is closely related to the allocation and value
of the mother's time. Moreover, as will be demonstrated below, research
has recently been bringing to light the potential importance of informal
income generating activities.
Just as non-market activities have been neglected in the
formulation of development programs, they have also received insufficient
attention in research directed towards the analysis of the impact of
development and technological innovation.
This is not to say, however, that the household has been
entirely ignored by the academic community. As Theodore Schultz points
out, because the family is one of the basic social institutions, "there
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has been persistent concern with respect to marriage, procreation, and
children. The family is for these reasons a concept that is basically
in the domain of anthropologists, of sociologists, and of legal scholars,
and all of them contribute to demographic studies". 2/
Furthermore, scholars from a variety of disciplines in the
Soviet Union, Western Europe, North America, and, more recently, the
developing world, have carried out time allocation studies at the household
level, which, in several cases, have included an analysis of non-market
activities. 1.21
The most recent development in the economic literature related
to household behaviour is that area of theory and research embodied in
the "New Household Economics". The basic premise of the NHE is that the
household, as a unit, maximizes its utility or satisfaction through a
combination of goods and services including children, food, education,
etc. This maximization of utility by the household is subject to two
types of constraints: an income constraint and a time constraint.
The NHE is an outgrowth of the concepts of human capital and
of the value of human time. "It provides a comprehensive approach to the
11/
non-market activities of the household". It can be very useful as it
provides insight into the human agents in development. Furthermore, the
NHE is potentially very valuable in developing countries because it
focusses on the household - the seat of most productive activities- and
....6
on time - a major resource available to developing country people.
13. The value of household studies which include an examination of
the non-market activities which are normally ignored in economic analysis
can best bedemonstrated by reference to particular ongoing research
projects which are concerned with two critical development issues: poverty
and human capital formation. The methodology employed in these studies is
an analysis of time allocation of various members of the family. In the
case of the Human Capital Formation Studies, the NHE framework has been
applied. The Poverty study, by contrast,utilizes the more traditional
time-budget methodology.
A. Poverty
14. The "Rural Poverty Study" (Purdue University and several Brazilian
institutions) of 960 households (five samples from three areas of Brazil)
analyses in detail participation of low income groups in rural labour markets.
The study shows that farm people engage in more agricultural and non-agri-
cultural (domestic service, informal income generating activities) than farm
management surveys usually pick up. This suggests that there may be a
variety of opportunities to increase productivity and income in these varied
activities with minimum investment and without formal employment creation
at least in the short run. El
B. Human Capital Formation
15. It has been suggested that the quantity and quality of a mother's
..../7
time, as primary agent in household production, is closely related to
the welfare and human capital formation within the family. This has
been demonstrated by a number of nutrition studies carried out as part
of the Laguna studies in the Philippines. For example, Gonzalo's study
indicates that an increase in the educational level of the mother (i.e., an
increase in the value and quality of her time) is associated with a sig-
nificant increase in Vitamin A intake. Moreover, there is a negative
correlation between mothers' education and consumption of starchy staples,
the latter category of food being considered inferior in terms of nutritional
content. -11/
Furthermore, both Gonzalo and Popkin 14/ have found that maternal
working status in poor households is negatively associated with Vitamin A
intake. One could hypothesize that this is related to the quality of intra-
household substitutes of time for food preparation. With the mother away
from home, it is possible that the production of Vitamin A through time-
intensive vegetable dishes is not done as regularly by the mother's subs-
titute (eg. older female children). Predictably, the working status of
women is related to higher consumption of cereals and tubers, which are
relatively easier to prepare.
Finally, earlier studies by Popkin pointed to the importance
of the location and compatibility of the mother's job to nutritional
status of children. For example, labour force participation, generally,
and compatibility of the job specifically, are probably related to the
....8
decision to breast feed, which, according to current wisdom, is
positively related to the nutritional status of children, especially in
relatively poor societies where adequate substitutes to breast feeding
are not readily available or affordable.
A caution should be introduced at this point. It should be
born in mind that these studies are pioneering ones, tend to be rather
weak methodologically, and clearly need a great deal of revision. The
relationship between maternal labour force participation and nutritional
status is much more complicated than is implied above. Whereas absence
of the mother from the home can have negative effects on the quality of
food consumed, her working status, on the other hand, augments the income
of the household, and, it is generally accepted that increased income is
related to higher nutritional status. Also, whereas the short run conse-
quences of maternal labour force participation may tend to be negative,
in the long run labour force participation may be related to declining
fertility and subsequent increases per capita food input due to smaller
family size.
Notwithstanding these reservations, a number of important hypo-
theses have been generated in the nutrition household studies. As T. Paul
Schultz points out, if the welfare of the family depends "in substantial
part on the quantity and quality of the time a woman allocated to particular
domestic activities, there is a reason to believe that this complex of
residual household production activities are potentially of great social
consequence" 15/
. .. .9
II. The Impact of Technological Innovation on Non-Market Aspects of
Household Production
Although very little research has been directed towards an
assessment of the impact of technological innovation on non-market
(especially women's) activities, the following case studies represent
pioneering efforts in this direction. Like most pioneering efforts,
these studies tend to be either weak methodologically or incomplete.
However, they are important because they provide a fresh perspective
on technological impact research.
A. Agricultural Development
One of the most commonly articulated views in the women's
literature is that development and development projects have an adverse
impact on the roles and status of women.11 More specifically, many
writers hypothesize that agricultural development projects lead to an
increase in women's work load while that of the man is reduced. Dunstan
Spencer summarizes the argument as follows:
.... agricultural development projects introduce improved
practices into farming systems such as seed, fertilizer, farm
mechanization and irrigation. However, improved agricultural
inputs are usually introduced by men, saving men's labor,
while women are called on to increase their labor input in
order to weed the expanded acreage and harvest and process the
expanded output. In summary, it is hypothesized that the work
load of men remains constant or is reduced while the work load
of women is increased as agriculture becomes more commercialized"
17/
In an economic study entitled "African Women in Agricultural
Development: A Case Study in Sierra Leone", Spencer provides an empirical
test of the above hypothesis using the Integrated Agricultural Development
Project (I.A.D.P.) in the eastern province of Sierra Leone. The author
concentrates on the inland swamp development component of the I.A.D.P.
Farmers participating are given development loans (tools, equipment, cash).
The cash component is issued to cover the cost of labour for the very labour
demanding tasks of bush clearing, bunding and digging of water channels
as well as other land preparation activities. Seasonal loans are also
available upon request to cover the cost of improved seed, fertilizer and
chemicals supplied. In addition to receiving credit, farmers also receive
training and technical advice.
A major feature of the program is a shift from upland rice to
swamp rice farming. This switch has important implications for labour
utilization since swamp rice farming is much more labour intensive than
upland rice farming.
18/
The methodology employed by Spencer involves a study of 23
households in one village (Benduma) in one of the three operational areas
of the I.A.D.P. The households are divided as follows:
Group A - 9 non-participant households (no land development
activities)
Group B - 7 first year participating households (major land
development activities)
Group C - 7 second year participating households (minor land
development activities)
In order to contrast the labour force participation of men,
women, and children (male and female) of the different types of house-
holds, the author conducted time allocation studies of all households,
differentiated by members of the household, type of activity, and season.
The results are summarized in Tables 1, 2, and 3.
Table 1 summarizes the distribution of family labour by
enterprise. The information confirms the commonly stated hypothesis
that men provide a higher proportion (70%) of the labour input in export
crop cultivation (oil palm, cocoa, coffee), while women provide a higher
proportion of the input in traditional food crop production (upland rice).
However, it should also be noted that both men and women devote the greatest
part of their time to the crop being developed (swamp rice), thus, according
to Spencer, refuting the hypothesis that women do not use or benefit from
the improved technology introduced by agricultural development projects.121
However, as will be shown below, this is not as clear cut as it would
appear.
Table 2 demonstrates the division of labour by type of activity.
Spencer points out that the most important farming activity for all types
of household labour for participating and non-participating households
was land preparation and planting. Women allocate a slightly higher
proportion of their time to this activity than men. The second most
important job is weeding and underbrushing. This is followed by brushing




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Seasonality of Farm and Non-Farm Work by Family Members in Particiliating
and Non-Participating Households in I.A.D.P.
Sierra Leone, 1974-1975
Average Hours of Work
2/
Per Household Member
Child hours have not been adjusted to man-hour equivalents











Adult Child Adult Child Adult Child
MF MF MF MF MF MF
May 1974 67 46 19 97 187 96 215 99 167 139 176 136
June 1974 147 140 70 90 231 145 272 156 162 156 156 149
July 1974 114 145 90 108 228 153 232 141 232 143 168 100
Aug. 1974 141 164 200 119 268 144 289 110 201 211 193 117
Sep. 1974 93 114 62 34 207 116 260 85 137 143 185 74
Oct. 1974 68 106 28 35 140 80 196 63 92 89 121 52
Nov. 1974 67 106 85 28 124 97 219 25 84 83 108 52
Dec. 1974 68 54 131 0 134 80 160 18 66 60 111 64
Jan. 1975 70 74 76 0 151 87 173 0 82 60 114 16
Feb. 1975 81 41 73 0 131 52 176 0 69 34 55 23
Mar. 1975 60 18 35 0 102 19 161 0 95 22 82 6
Apr. 1975 51 29 85 0 125 36 152 3 85 28 88 2
May 1975 74 48 183 0 103 20 115 0 80 28 67 23
Average
t 4
85 84 88 38 164 87 202 54 119 92 125 63
....15
Brushing and felling, clearing and land development are male
dominated activities. Interestingly, both weeding and underbrushing
and pest control, which are usually regarded as women's work, are
characterized by significant male input. Even in harvesting, which is
almost universally considered a woman's activity, adult women provide
only 60% of total family labour input. This distribution of family
labour represents a case quite different from the more clearly demarcated
division of labour which has been described in other traditional rural
societies, and underlines the danger of generalization.
Finally, Table 3 shows the seasonality of farm and non-farm
work by family members, and tabulates the average hours of work by month
per household member. The most significant trend uncovered is that the
average number of hours worked is higher among participants (especially
first year or Group B households) than among non-participants. Interest-
ingly, however, the average hours of work performed by women increases
only 4% between A and B and a total of 10% between A and C. By contrast,
the correspondingly percentage increases for men are 93% and 40%. Signi-
ficantly, it is male children that demonstrate the greatest increase in
their work load. These findings, then, refute the hypothesis that
development projects place an uneven burden on women vis-a-vis men.
What are the implications of this reallocation of time of
household members for household productivity? Unfortunately, the author
does not ask, let alone answer, this question. In addition to collecting
information on labour (time) allocation amongst household members,
./16
Spencer indicates that he has also calculated household income by
source and its distribution, returns to labour, acreage of fields,
tenural status and costs of land improvement, crop yields, etc.
20/
Elsewhere Spencer has dealt with these results in some detail.
The value of the time allocation aspect of the study is that it has
unearthed a number of effects which should be considered alongside
the more commonly analyzed income effects.
For example,a number of aspects of the changing roles of women
should be taken into consideration. Despite the fact that women's average hours
of work for total farm and non-farm activities did not increase as much
as men's or male children's, "the proportion of female labor devoted to
non-farm activities is higher among non-participating than participating
households", 22/ i.e., technological innovation has encouraged a shift
from non-farm to farm activities for women. Non-farm activities, as
defined by Spencer, include such work as food processing, gathering of
firewood, clothwork and trading. Assuming that clothwork and trading
derive income for the household, any loss in this "informal" income
must be considered against any possible gains associated with increased
yields of swamp rice.
Perhaps a more serious implication of the study is implicit in
the fact that domestic activities carried out by women and girls, such as
preparation of meals and child care, are excluded from the figures.
Table 3 demonstrates that on average each woman and each female child
....17
in Group C devotes 8 and 25 hours respectively more than her counterpart
in Group A. At least part of this time has been deflected from domestic
tasks. If, as Evenson and Gonzalo suggest, level of nutrition of
a household is closely related to time spent in food preparation, then
the opportunity costs of female time deflected to farm work should be
considered in studying household productivity increases associated with
the I.A.D.P. project.
Finally, an important element which should not be overloiDked
is the dramatic increase in time devoted to farm and non-farm work by
children, especially male children. This increase could imply a severe
reduction in time devoted to educational activities, including attendance
at school and homework. If one is concerned with long term productivity
this should be weighed carefully against increased income accruing from
agricultural development.
B. Introduction of a Corn Mill
In a descriptive, anthropological study, Elizabeth O'Kelly
describes the impact of the introduction of a corn mill in several villages
in the Cameroons. gl This study, although it does not contain any hard,
quantified data, is interesting because it describes the impact of tech-
nology specifically directed towards a domestic activity performed by
women.
35. One particularly time-intensive activity performed by women in
.... 18
traditional rural societies of several developing countries -including
the Cameroons- is the grinding of maize into flour. In order to alleviate
the burden of women, a cast iron corn mill developed in England and
costing 620 was introduced into the village of Kimar. After initial
unwillingness to accept this technological innovation, women in the village
began using the mill."The women't,boasts of its prowess coupled with rural
curiosity soon began to bring sightseers from all over the area and very
soon there were requests from other villages to set up corn mill societies
..?1/there". Loans were granted and the women were expected to pay these
back. By charging a fixed sum a head per month, by the end of the first
year 30 villages had repaid the loans and more mills were purchased.
36. O'Kelly analyses the impact of this technological innovation by
describing how women used their "saved" time and how this alternative use
of time affected household welfare. Prior to the introduction of the mill
the people lived in family compounds rather than closely knit villages,
and women seldom met people outside their family, except on market day.
The presence of the mill meant that women saw each other regularly, and
as a result of their closer social intercourse they decided to hold regular
monthly meetings. These meetings then generated the demand for classes in
such subjects as soapmaking and cookery, and eventually for instruction in
the broader issues of child welfare and hygiene. Due to the limited
supply of teachers, classes could not be held in each village but were
held instead in a central village. Desiring to continue classes during
the wet season, women in several villages built, with the help of their
.119
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husbands, community halls. A secondary benefit of such halls was that
the Medical Departments began to use them for regular monthly clinics,
which previously had been few and far between.
Although O'Kelly has made no attempt at measurement, she
indicates that as a result of the training and increased amounts of
"foo-foo" available after the introduction of the mill, the nutrition
of the families improved:
"As they began to put into practice what they had learnt,
a marked improvement could be seen in their health and that
of their children. With "foo-foo" more freely available they
put on weight and far fewer babies died of malnutrition". 25/
C. Introduction of a Road
In a descriptive anthropological paper entitled "The Dilemma
of Peasant Women: A View from a Village in Yucatan",g/ Elmerdorf
explores the effect of the opening up in 1973 of a road on the roles
and entrepreneurial behaviour of women in the Mexican village of Chan
Kom.
It should be pointed out at the outset that Elmendorf's paper
is a very brief and cursory description. The author has recently published
a book which promises to go into much greater detail. -?.21 This has been
ordered, and, upon its arrival, hopefully this section can be elaborated.
..../20
43. A second effect of the opening up of a road into Chan Kom is
.... 20
Labour in Chan Kom is divided in such a way that men work in
the fields whereas women work in the home - undertaking the usual house-
hold tasks as well as making and selling handicrafts. It is changes in
the latter activity which the author describes.
According to Elmendorf, women have always recognized that they
could get higher prices for their handicrafts (mainly embroidery and hammocks)
by selling them to tourists or tourist shops in the neighbouring village
of Chichen Itza rather than by selling them to the middlemen who come to
the village. In fact, many women found it worthwhile to walk the three
hour journey to Chichen Itza. Although Elmendorf makes no attempt at
quantification, she asserts that since the road has made the trip to the
tourist village less arduous and time-consuming, more women are avoiding
the middlemen and deriving more income from their goods.
Perhaps even more significant is the fact that the women are
apparently now expressing an interest in establishing cooperatives for
their handicrafts. "These women believe that setting up a cooperative
could help increase their total production and at the same time ensure
more equitable prices for their crafts". g.§./ This example of women's
acceptance of change and willingness to adapt disproves the commonly held
hypothesis that peasant women do not respond to the introduction of
technology.
....21
that certain aspects of the more modern world have been introduced into
the village. For example, households have already contributed both labour
and money to bring electricity into the village, and three television sets
are being shared at ten centavos a viewing: Elmerdorf does not describe
any other changes associated with electrification. Hopefully, when I gain
access to the author's new book, more light will be shed on this matter.
Another effect of opening up Chan Kom to the outside world has
been to stimulate migration from the village to Can Cum, a newly established
Caribbean resort. Elmendorf has described the fate of the fifty people
who have migrated (incl. 18 women) but has not described changes in house-
hold organization in the villages as a result of their departure. Again,
hopefully, the fuller study will describe the impact in more detail.
Based even on Elmendorf's cursory description, it would appear
that the introduction of the road has an interesting impact on the roles
of women and on household productivity. If one measure of increased
household productivity is increased income, then it would seem that the
productivity of handicraft marketing has increased as a result of one
form of technological innovation. Based on Elmendorf's paper, there is
no way of assessing the impact of a secondary innovation, electrification,
on the household. Depending on the extent to which electricity is applied,
electrification could have significant impact on income, employment,
nutrition, fertility, etc. (see concluding section of paper).
..../`22
....22
46. Elmendorf's description points to several implications for
policy. For example, it is likely that the establishment of a cooperative
for handicrafts could be made much more profitable if the women con-
comitantly had access to the technical marketing knowledge and credit
necessary to compete in local and regional markets.
423
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III. Technology and Household Productivity: Current Research
Current research in the area of technology and household
productivity falls into two main categories. Firstly, a number of
studies deal with an analysis of the impact of technologies not
specifically directed towards non-market activities (eg. commercial
agricultural technologies, infrastructure technologies, etc.). For
purposes of discussion, these technologies will be called "General
Technologies." In this case, analysis is made of the "indirect" effects
of technological change on family organization, the changing roles of
women and the impact of such changes on household productivity. An
example of such research is Spencer's study of the impact of agricultural
innovation on the time inputs of all household members, including women.
The second group of studies is concerned directly with women's
work, (i.e. non-market activities) per se. For purposes of discussion,
these technologies will be referred to as "Non-Market Technologies".
Within this group, some studies (eg. O'Kelly's study of corn mills) look
at the impact of technology on household productivity. A larger number
of studies examine the nature of women's work, the technology utilized,
and the possibilities of improved technologies directed towards these
activities.
The following descriptions of ongoing or planned research
exemplify the two main types of research described above.
..../24
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A. Impact of General Technology on Household Productivity
- Rural Electrification
50. With the support of IDRC, Herrin is presently engaged in the
development of a research project to assess the impact of rural elec-
trification in Western Misamis Oriental in the Philippines. In a paper
presented at a CAMs Seminar on Labour Supply, Herrin indicated that such
impact should be assessed by studying the effect on household production
business activities, agricultural production, and distribution of employ-
mentAl With regard to household production, pilot studies in Misamis
Oriental have suggested that electrification can affect both the time unit
of production (it increases the time available for production) and the
allocation of time between different types of household activities and
between household and market activities. For example, the introduction of
the electric flat iron (the most common item first obtained) can save both
the woman's time and effort as well as increasing the efficiency with which
ironing is carried out. Herrin suggests that this saving of time, in turn,
might permit the woman to spend more time on other domestic activities (for
example preparation of Vitamin A rich vegetable dishes) or permit her to
devote more time to market-oriented activities. The implications for both
nutrition and increased income are obvious. Furthermore, Herrin suggests
that the provision of electric lighting could lengthen the unit of time for
productive activities, thus releasing more time for both domestic and market
activities. About this, however, I am somewhat doubtful; for, at least in
some developing countries, simple oil lamps, candles, or the like, already
lengthen the hours for productive activity until well after sunset.
..../25
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B. Women's Work and Non-Market Technology
Three planned action-oriented, time allocation household studies
will examine the nature of women's work, the technology employed, and
the possibilities for improving household productivity through the intro-
duction of more appropriate technologies.
i) An action-oriented study of the role of women in rural development
(Scarlett Epstein and Ranjit Senaratne, I.D.S., Sussex)
The primary areas of concern to be investigated are rural women's
contribution to market and household activities, extension services and
their adequacy, the contents of present programs of rural women, and the
function of education (formal and informal) in the continuation of role
differentiation between the sexes. The study will examine the time alloc-
ation of rural women in different socio-economic settings (Bangladesh,
India, Pakistan, Sri Lanka) and will describe the technology employed in
each productive activity. Such information, according to researchers,
will permit the formation of policy recommendations for introduction of
more appropriate technologies to increase the productivity of female labour
and to reduce its inputs in household chores. Research teams composed of
developing country scholars will then work with female extension workers in
the introduction of appropriate innovations directed towards rural women.
It is expected that such innovations will be developed with the assistance
of I.T.D.G.
..../26
ii) - Technological change and the condition of rural women
(ILO, Geneva)
The objectives of this project include (a) an assessment of the
impact of technological change (types not specified) on women's income-
earning activities including agriculture and food processing, crafts and
home-based industries, marketing, etc.; (b) the identification of time-
saving technologies for non-monetized types of activities which would
liberate female labour for possible income-earning activities; (c) the
identification of technologies which would create new possibilities for
women to earn money incomes; (d) the identification of priorities and
trade-offs between the above technologies; and (e) the identification of
programes and policies which would assist in reducing the gap in product-
ivity between men and women in agricultural production.
The first year of the two year project will be devoted to
developing a conceptual framework. During the following year, field
surveys will be undertaken in countries not yet specified. Apparently
the results obtained are expected to assist in the formulation and
design of technical assistance programes directed towards rural women.
iii) - A proposal to study the ways in which intermediate technology
can help rural women in the Third World
(Development Associates Institute, (DAI) Washington)
....26
55. The goals of this project are: (a) to develop a catalogue of
....27
intermediate technology techniques and devices which are currently
being used or could potentially benefit rural women; (b) to compare
the results of case studies on both successful and unsuccessful at-
tempts to introduce technology to rural women. An examination will
be made of how basic constraints to adoption (eg. inability to raise
capital) impede the introduction process; and (e) to formulate
recommendations for introducing intermediate technology to women, for
incorporation in projects directed at the rural sector.
A sample of 12 villages in six countries (Upper Volta, Kenya,
the Philippines, Korea, Ecuador and the Dominican Republic) will be studied.
These will consist of 6 villages with a development project which has an
intermediate technology compqnent; and 6 villages without a development
project but where intermediate technology is being used. Comparisons
will be made between families using and families not using the technology.
Finally, a number of projects are currently underway or planned
about which I have not yet received detailed information. These include:
a five-person team touring Africa analysing the state-of-
the-art of appropriate technology, much of which concerns
women's activities. A copy of the report will be sent to
me as soon as it is available. (Development Alternatives Inc)
a study (Ethiopia) on the impact of introducing clean water
supplies into selected villages. A copy of the report will
be sent to me when available (ECA)
impact studies planned in Sierra Leone (oil-presses), Upper
Volta and Gambia (hand operated grinding mills) (ECA)
..../ 28
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IV. Non-Market Technology: Action Programs of the Donor Community
Growing recognition of the importance of non-market activities
for household well-being and productivity has prompted many donors to
begin thinking about appropriate technologies directed towards women's
work. In a recent workshop on Village Technology organized by UNICEF
in Nairobi, the position of the several participating donors and African
officials was summarized as follows:
.... the use of appropriate technologies which can reduce
the time and labour content of women's work, which can
provide better nutrition, allow more time for child care, and
social, educational and income-producing activities, could
have a role of incalculable value in the improvement of family
life, living standards and child welfare" 30/
In fashioning their technology programs, donors have taken into
consideration both hardware and software components. Thus, programs are
being developed to introduce technology, to train women in its application
and utility, to provide information and to make credit available. The
current progress achieved to date by the various donors is summarized
below: II/
A. UNICEF
The basis of UNICEF's approach to development programs is the
provision of basic services to meet the needs of families, including more
water in arid or semi-arid areas, more food, education, better health
services, improved incomes, etc. In keeping with this approach is UNICEF's
preoccupation with appropriate technologies in the fields of provision of
water, food preservation, food preparation, and income generating activities.
..../29
In June 1976, UNICEF, in conjunction with the Youth Development
Division of the Kenya Ministry of Housing and Social Services, established
a "Village Technology Unit" in Karen, near Nairobi. According to UNICEF
officials, "the unit was established in recognition of the fact that
whilst much had been written and said about village technology, many of
the devices involved were not readily accessible to interested people, and
there was need for a demonstration centre where people could see, handle,
operate and make their own assessment of the potential advantages and dis-
advantages of different items." 2-?!
The Unit demonstrates fifty different technologies in three main
areas of emphasis: (a) home improvement and the means of reducing the work
load on mothers;(b) food production, conservation, preparation and use;
and (e) improvement of water supplies.
During the same month in which the Unit was established, UNICEF
organized a workshop on Village Technology in Eastern Africa. It was
attended by government officials from ten African countries and several
agencies, including IDRC. 22/
As a result of the Workshop and visits to the Unit, requests
have been received from African countries for demonstrationa and UNICEF has
organized demonstration'units in some villages. To date, this has not yet
been translated into practical terms. However, apparently UNICEF is now
embarking on a $450,000 program to organize more widespread demonstrations,




Over the years, FAO has been closely involved in the fields of
practical agriculture, fisheries, home economics and nutrition.
Current efforts in technology directed towards non-market
activities include a project for production of materials directed at
trainers and supervisors on home economics for use in rural development
prggrammes. The first two of these "Home Techniques" publications are
entitled "Food Preservation" and "Labour Saving Ideas". They consist
of illustrated techniques intended for global use, and consequently would
need local adaptation in some cases.
FAO has an interdepartamental committee on Reduction of Post-
Harvest Food Losses and is also working directly in this field through
the DANIDA-funded African Rural Storage Centre in Nigeria.
Finally, and perhaps most interesting, FAO has been involved
imthe provision of training and the development of improved technologIcal
hardware related to informal income generating activities. An example
of one such project undertaken by FAO and ILO in Mali has been described
as follows:
"In order to improve cotton manufacturing the project aimed
toward improving the traditional methods of treating and
weaving cotton. A small scale village workshop was established
and the design of tools was improved. The group of men and
women who received training served as trainers in instructing
....30
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other persons to develop this activity. Research was com-
pleted on new designs and utilizing some traditional motifs
of Malian origin. A tie and dye section has been started
and many village women's groups are now organized and active
in producing cotton fabrics which are sold at village markets
and in a small shop in the capital city. A later assignment
has been making the uniform for school girls from the improved
cotton material. Even the older women are involved in teaching
the younger women who desire to learn. A continuing challenge
is the instruction on controlling the quality of the products,
locating suitable market outlets and in instructing management
principals". 34/
C. ECA
The African Training and Research Centre for Women (ATRCW) of the
ECA has been involved primarily in the software aspects of technology, in
this case, itinerant workshops for trainers in home economics and other
family-oriented fields. These workshops were organized in response to a
request by delegates to the FAO/ECA/SIDA Seminar on Home Economics Develop-
ment Planning for English-speaking Countries in Africa. This Seminar, held
in 1972, emphasized the importance of well trained personnel in African
courtries for the planning, implementation and supervision of home economics
programmes and other programmes aimed at raising the quality of rural lifeA/
In addition to the training workshops, other activities are now
being carried out by Marilyn Carr, a technologist specialist who has been
seconded to ECA by the Intermediate Technology Development Group, (ITDG)
in London. Dr. Carr has just compiled and published an annotated biblio-




The references in this bibliography relate primarily to
research on the issue of choice of technology, but Dr. Carr has found a
paucity of research on the impact of such technology on household
productivity.
D. USAID
In the fall of 1976, a $20 million grant was approved by USAID
for the establishment of an "Appropriate Technology Institute" (ATI).
A few weeks ago, the Board was appointed. The Institute is to be a separate
and independent body concerned with the indigenous development or transfer
of appropriate technology in a wide variety of areas including non-market
technology, as defined above. At the present time, Riegelmen, previously
of Development Associates Institute, Washington, is writing a paper on
technology for women's work which will be utilized for developing guide-
lines for action.
Those involved do not yet have a clear idea of how the Institute
will function, or what the priorities will be. I plan to keep myself
informed of developments.
E. Volunteers in Technical Assistance (VITA) - Mt. Ranier, Maryland
73. Established in the late 1950's, VITA is a private, non-profit
organization of 6,000 volunteers and a professional staff of 20, funded
through government, private foundation and corporate grants and by
individual contributions. VITA's activities include: (a) the services
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of volunteer consultants; (b) the initiation of technical projects
(eg, design of solar cookers, pumps, etc.); (e) the provision of
technological information; and (d) the publication and dissemination
of plans and designs for various technologies.
VITA involvement has been in the areas of agriculture, business,
education and communication, food processing, housing and construction,
medicine and health, water and sanitation. Examples of involvement in
the area of household technology include design and/or publications in
the use of animal and agricultural wastes to produce methane gas for
cooking, in small scale home or village level improvements including
latrines, solar water heaters, ovens, food processing and storage tech-
niques, soap making and crafts production.
Apparently, however, VITA has not been involved in the actual
introduction of technology in a practical sense.
F. Intermediate Technology Development Group (I.T.D.G.) London, England
Established in 1965, the main aims of I.T.D.G. are (a) to
compile inventories of existing appropriate technologies; (b) to
identify gaps; (e) to research into and develop new or more appropriate
technologies; (d) to test and demonstrate these technologies in the
field; and (e) to publish and disseminate technical manuals. Recently,
a new objective has been initiated - to assist in the development of
indigenous R and D institutions.
..../34
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A number of advisory panels, including ones on Homestead
Technology, Rural Food Technology, and Water, meet a few times a year.
They are composed of British "experts". While at ITDG headquarters,
I had the opportunity to read through the minutes of the Homestead
Technology Panel. The impression I got was that the Panel was aware
of the main developments in this area, but seemed to be serving only
an information rather than an advisory function.
To date, I.T.D.G.'s involvement in household technology has
been very limited. Interestingly, Scarlett Epstein plans to utilize
their services in the development of technologies associated with her
action/research project, discussed above.
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V. CONCLUSIONS AND IMPLICATIONS FOR IDRC
With respect to research, efforts are at the pioneering
stage. All the current or planned research projects described above
with the exception of Herrin's study, have been initiated by developed
country scholars and donor agencies. Moreover, because there is no
well-defined theory of non-market productivity, the studies are all
at the conceptualization stage. As befits any embarkation into a
new research area, a significant portion of each study will consist
of the collection of basic information, i.e., what are the non-market
and market activities performed by women and what technologies are
now employed in different settings? The collection of this type of
information will take at least a year in the studies described
It is only after such data is collected that hypotheses will begin
to be generated.
What, then, should IDRC be doing in this area at this time?
It would not be unreasonable to suggest that we should adopt a wait-and-
see attitude while other people are collecting the basic information.
However, this alternative is not attractive for two reasons: firstly,
action programs, and especially action programs in new areas, should not
be implemented in a vacuum of research or on the basis of research
carried out by a handful of developed country scholars; and, secondly,
there are a number of specific research undertakings which IDRC could
encourage in this area, and which would complement rather than duplicate
....36
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current efforts. These would fall into two categories: impact studies
and studies on the changing roles of women.
A. Impact Studies
Rather than supporting research on the broad collection of data
on all non-market activities, I would suggest that we focus on the impact
of particular technologies on both market and non-market activities; i.e.,
on the totality of household production. In measuring changes in household
productivity, I would suggest concentrating on specific variables such as
income, human capital development, and fertility. The criteria for
selection of technologies for study should be two-fold: (a) the potential
impact of such technologies on the income, human capital development and
fertility of the household, and (b) the extent to which study of the
impact of such technologies has been neglected in the past. The first
criterion implies a selection of both general and non-market technologies;
the second criterion indicates a greater concentration on non-market
technologies. A preliminary trio of techniques for study would include
energy technologies, domestic labour-saving technologies, and informal
income-generating technologies.
i) Energy Technologies
Basic to the functioning of rural households is the satisfaction
of minimum energy needs. These include the solar energy needed in
crop production, the fuel energy needed to cook foods, or the human,
animal or fuel energy expended in work or recreation. One such commercial
energy source is electricity.
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As described above, Herrin is developing a project analysing
the impact of electrification on a number of activities including
domestic work (which he calls "Household Production"), business
activities, agricultural production and distribution of employment.
In looking at time allocation amongst domestic activities, Herrin is
developing hypotheses related to the correlation between time use
and nutrition and income. In a very recently received proposal on
the impact of rural electrification in Egypt, Salah El-Zoghby indicates
his intention to include an examination of the farmers' wives "attitudes
toward utilizing electricity in home affairs and economics". I would
suggest that Herrin be encouraged in his endeavours and that El-Zoghby
be prompted to examine, not only the attitudes of women, but also the
extent to which electricity had been introduced into domestic life,
and, more importantly, the implications this has for the reallocation
of time and changes in household productivity. Furthermore, both
researchers should be encouraged to include an analysis of the impact
of electrification on informal income-generating activities. This
would round out the income data derived from their analysis of market
activities such as commercial agriculture and industry.
What I am suggesting, then, is that studies on the impact
of technologies should include an analysis of change in both market
and non-market activities. Such an approach is the only one which




ii) Labour-Saving Domestic Technologies
85. It has been suggested that in many rural households the most
time-consuming domestic activities performed by women are carrying
water, carrying fuel, and processing food. It has been hypothesized
that technologies developed to reduce the time-intensiveness of such
activities could release time which could be devoted to leisure, to
other domestic activities, (eg. cooking and child care) to informal
income-generating activities, (eg. production and sale of handicrafts)
or to formal,,market, wage-earning activities, if these are available
and accessible to women. The reallocation of time could significantly
affett the productivity of the household. Thus, it might be worth-
while to study the impact of time-saving technologies including wells,
catchment systems, water pumps, fuel conserving stoves, or electric
hot plates where such technologies are in existence.
iii) Informal Income-Generating Technologies
86. Research is beginning to suggest that informal income-
generating activities could be potentially very important to the
household, especially in rural areas where employment and under-
employment in the formal sector are high. Thus, it would be useful
to assess the impact of informal income generating technologies on
household productivity. An example of such technology, described
above, is the introduction of improved techniques for cotton weaving
in Mali. It would be interesting to study the extent to which the
increased production and sale of cotton fabrics has increased household
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income. Moreover, analysis should include the extent to which
greater involvement in this activity has changed the woman's
allocation of time, and, therefore, other aspects of household
production, such as preparation of food and care of children.
B. Studies on the Changing Roles of Women
The above impact studies begin by identifying technologies
and then analyze the impact of such technologies on household organ-
ization and production. This second groups of studies would begin
by identifying locales in which the roles of women and changing.
Changes in the roles of women reflect changes in household
organization and production which result from development and
institutional change generally, or technological change specifically.
Thus, the changing roles of women reflect the reallocation of household
time and income to different market and non-market activities.
Studies of this nature would have two aspects: (a) an
analysis of the cause of the change - for example, agricultural
change (Spencer), the introduction of a road (Elmendorf),
the introduction of a corn mill (O'Kelly); and (b) the analysis of
the effects of change on all aspects of household productivity,
including income, human capital development and fertility.
C. Methodology
90. Because research on the effect of technological change on
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household production including both market and non-market activities
has been so limited, there has been little development of methodology
in this area. However, the most commonly applied methodology is the
household time-budget study. In a few cases, it would appear that
the NHE is too complex to be used by anyone except an econometrician.
However, the more traditional time-budget methodology has been utilized
for years by researchers in a wide variety of disciplines. As a tool,
it is time-consuming but fairly easy to use. The greatest advantage
of the time-budget is that it can capture the whole range of household
activities - both market and non-market, and can reflect change following
development or technological innovation.
Time-budget data, of course, must be supplemented by a wide
variety of other information - including household income by activity,
level of nutrition (as measured by such indicators as daily per capita
intake of calories, protein and Vitamin A, relative magnitude of
protein from animal sources and of calories from cereals, roots and
tubers, total food expenditure per capita, etc.), demographic charac-
teristics of the household, education of mother and father, etc.
Depending on the nature of the study and the specific
technology involved, research would have to be carried out by inter-
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The history of time allocation studies has been a long and evolving one.
Towards the end of the nineteenth century, Frederick Taylor conducted
intensive time-and-motion studies of factory work in England. These
studies were only concerned with hours of work on the job.
The first 24 hour accounting of time, both on and off the job, was
carried out in the Soviet Union in 1924. This was the first time budget
data which served later as a basis for historically retrospective compar-
ative analysis of changes in living conditions of a population. (See
Szalai, Alexander, "Trends in Comparative Time-Budget Research", in
American Behavioural Scientist, Vol 9, 1966)
In Western European and American Sociology, time allocation studies were
applied most extensively in the area of leisure time. One notable ex-
ception to this in the U.S. was a series of studies about the use of time
by farm women, carried out in the late twenties by the Bureau of Home
Economics of the U.S. Department of Agriculture. (I have several of these
studies on file). Another important development were the studies (still
ongoing) at Cornell University on the allocation of women's time amongst
domestic activities. These studies are important especially with respect
to the development of time-budget methodology. (Several studies on file)
During the 1960's the Soviet Union again conducted very intensive 24-hour
time allocation studies. According to Szalai, one of the fundamental
purposes of this study was to assist implementation of policies which
would permit rationalization of household activities, thereby releasing
women to work in the labour force, which was at that time in short supply.
Finally, between the mid-sixties and the present time, a growing body of
theoretical and empirical research has been developing in the area of the
"New Home Economics" (NHE). This economic research has focussed on the
household as a unit of production which maximizes its utility or satis-
faction through a combination of goods and services, including children,.
food, education, etc. A central contribution of the NHE is its preoc-
cupation with the household's time constraint, Thus, an important
characteristic of the NHE studies in the analysis of the time allocation
of all members of a household over a 24-hour period. Such analysis
provides a very clear picture of the division of labour between men and
women (and children). (See my trip report on ADC Workshop in Household
Studies in Singapore, August 76, for a description of the conceptual
framework of the NHE).
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